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(54) FERROELECTRICS ELECTRON EMITTING COLD CATHODE 

(57)Abstract: 

PURPOSE: To enlarge the area of emission of electrons, and also, 
facilitate the supply to the whole of emission face of electrons for 
emission so as to stabilize and increase the amount of emission, by 
forming electron emission and supply electrode with a specified 
thickness to cover an upper electrode and ferroelectrics. 
CONSTITUTION: An electron emission and supply electrode is made, 
thinner than an upper electrode and at a thickness of 5000&angst; or 
under, in the specified area as occasion demands, such that it covers 
the the upper electrode 2 and the ferroelectrics 3, out of general 
electrode material such as Pt or the like. The upper electrode 2 is 
made in specified area and is grounded, and the ferroelectrics 3 are 
made in thickness of 100nm-2000|am out of PZT ceramics or the like. 
An either positive or negative specified electric field is impressed, for 
positive and negative regions, to the lower electrode 4 by a pulse 

generator 4. Hereby, the stable emission of a large quantity of electrons becomes possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ferroelectric electron emission cold cathode characterized by covering the electron emission side of said up 
electrode and a ferroelectric, and thickness forming electron emission thinner than an up electrode and a supply 
electrode in a ferroelectric in the ferroelectric electron emission cold cathode which consists of a ferroelectric, an up 
electrode formed in the electron emission side side of the ferroelectric, and a lower electrode formed in the field 
opposite to the electron emission side side of the ferroelectric. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ferroelectric electron emission cold cathode used as an electron 

source. 

[0002] 

[Description of the Prior Art] Drawing 2 is the ferroelectric electron emission cold cathode using a ferroelectric, and is 
reported by H.Gundel etc. (Journal of Applied Physics p975 69(2), (1991)). A is [ a ferroelectric and C of the first 
electrode and B ] the second electrode. Moreover, drawing 2 is the ferroelectric electron emission cold cathode 
indicated by JP,5-325777,A, and, for the first electrode and B, a ferroelectric and C are [ A / an insulator layer and E of 
the second electrode and D ] the third electrode. In the conventional ferroelectric electron emission cold cathode 
constituted like drawing 1 and drawing 2 , if an alternating electric field is impressed between the first electrode and the 
second electrode, with change of the electric field, polarization inside a ferroelectric will flip off the electron which 
exists change (polarization reversal) near the second electrode in a lifting and that case according to Coulomb force, 
and will emit an electron. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above configurations, there was a problem that an 
electronic burst size had them and it could not be used as a practical source of electron emission since [ for which only 
the electron which exists near the second electrode is used for emission ] in other words an electronic emission area 
will be limited. [ few ] Moreover, in order to make the amount of electron emission increase, although it had to be 
processed minutely and an electronic emission area had to be extended, there was a large number or a problem that the 
making process was very difficult, about the second electrode. 

[0004] This invention was made in view of such the actual condition, and aims at offering practical ferroelectric 

electron emission cold cathode. 

[0005] 

[Means for Solving the Problem] The above-mentioned trouble is solved by the ferroelectric electron emission cold 
cathode characterized by covering the electron emission side of said up electrode and a ferroelectric, and thickness 
forming electron emission thinner than an up electrode and a supply electrode in a ferroelectric in the ferroelectric 
electron emission cold cathode which consists of an up electrode formed in the electron emission side side of a 
ferroelectric and its ferroelectric, and a lower electrode formed in the field opposite to the electron emission side side of 
the ferroelectric. 

[0006] the ferroelectric in this invention - PZT [Pb(Zr, Ti) 03], PLZT [(Pb, La) (Zr, Ti) 03], and BaTi03 etc. - the 
ceramic ferroelectric of polycrystal, and LiNb03 LiTa03 etc. — macromolecule ferroelectrics, such as a ceramic 
ferroelectric of a single crystal or PVDF, etc. are mentioned. The thickness of a ferroelectric has 50nm - 2000 
micrometers lOOnm - preferably good 200 micrometers. In less than 50nm, the problem which the up electrode or the 
electron emission and the supply electrode which are formed in a ferroelectric, and a lower electrode short-circuit 
arises. Moreover, if 2000 micrometers is exceeded, electric field of operation will become a very big value, and a 
problem will arise practically. 

[0007] Although the thickness of the electron emission in this invention and a supply electrode must be thinner than the 
thickness of an up electrode, generally it is 5000A or less, and 400A or less 1000A or less is still more preferably good 
preferably. However, the range of the proper value is changed by the electrode material to be used. For example, when 
Pt is used, 50-1000A 200-400A is still more preferably good preferably. By the thickness exceeding 5000A, electronic 
emission will be barred for the thickness. 
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[0008] When the whole electron emission side surface of an up electrode and a ferroelectric is covered, it becomes max 
and an electronic burst size also serves as max at this time, but the area of the electron emission in this invention and a 
supply electrode may control wrap area for the electron emission side of an up electrode and a ferroelectric if needed in 
order to control an electronic burst size. Any of the approach generally used are sufficient as the installation approach 
of an electrode, and the sputtering method, vacuum deposition, etc. are mentioned. 

[0009] As the quality of the material of the electron emission in this invention, and a supply electrode, if generally used 
as electrode material, which thing may be used and the alloy of metals, such as Pt, Au, Cu, aluminum, W, nickel, Cr, 
and Cs, or said metal etc. will be mentioned. Moreover, any of the approach generally used are sufficient as the 
installation approach of an electrode, and the sputtering method, vacuum deposition, etc. are mentioned. 
[0010] In order to ground the up electrode in this invention and to ground it efficiently, the thickness is 200A or more, 
and 400A - 5000A 1000A - its 3000A is still more preferably good preferably. However, the range of the proper value 
is changed by the electrode material to be used. 

[001 1] The configuration of the up electrode in this invention may use what kind of configurations, such as the shape of 
the shape of the shape of a line and an island, a swirl, and a grid, and a stripe, unless effect arises in electronic 
emission. 

[0012] As the quality of the material of the up electrode in this invention, if generally used as electrode material, which 
thing may be used and the alloy of metals, such as Pt, Au, Cu, aluminum, W, nickel, Cr, and Cs, or said metal etc. will 
be mentioned. Moreover, any of the approach generally used are sufficient as the installation approach of an electrode, 
and the sputtering method, vacuum deposition, etc. are mentioned. 

[0013] the area which does not bar the effectiveness of the electron emission which the area of the up electrode in this 
invention covers an up electrode, and is formed, and a supply electrode — it is necessary to carry out — the area — the 
area of a ferroelectric — it is still more preferably [ 5 - 10% of] good 0.5 to 50% preferably 0.05 to 95%. If the area of 
an up electrode is smaller than 0.05% of the area of a ferroelectric, touch-down will become difficult, and when 95% is 
exceeded, it becomes impossible to emit enough electrons. 

[0014] Any of forward, both negative electric fields, or electric field forward or negative [ either ] are sufficient as the 
electric field of operation impressed by this invention, and, in any case, they are preferably good zero to 100 kv/cm in 
the absolute value. [ of 20 - 40 kv/cm ] In the electric field exceeding 100 kv/cm, the problem that an electrode or a 
ferroelectric will be destroyed for [ the ] high electric field arises. 

[0015] The pulse period of the electric field of operation in this invention has 5 microseconds - 200 preferably good 
microseconds for 0.01 microseconds to 1000 microseconds. In less than 0.01 microseconds, since the pulse period is 
short, the burst size of enough electrons is not obtained. Moreover, even if it impresses the time amount exceeding 
1000 microseconds, more than the burst size of the electron emitted by the time amount for 1000 or less microseconds 
is not obtained. 

[0016] As long as the quality of the material of the lower electrode in this invention is generally used as electrode 
material, which thing is sufficient as it, and the alloy of metals, such as Pt, Au, Cu, aluminum, W, nickel, Cr, and Cs, or 
said metal etc. is mentioned. Any of the approach generally used are sufficient as the installation approach of an 
electrode, and the sputtering method, vacuum deposition, etc. are mentioned. 
[0017] 

[Function] An operation of this invention can make easy supply to the whole emission side of the electron for emission, 
and is in extensive and the point which emit the stable electron while it expands the emission area for which some 
ferroelectrics were conventionally used by covering the electron-emission side of the up electrode currently formed in 
the electron-emission side side of a ferroelectric, and a ferroelectric, and forming electron emission with the thickness 
thinner than an up electrode, and a supply electrode in a ferroelectric. 
[0018] 

[Example] The block diagram of the ferroelectric electron emission cold cathode in this invention is shown in drawing 
1 . 1 is electron emission and a supply electrode, and is formed by the sputtering method or vacuum deposition all over 
the up electrode and the ferroelectric. 2 is an up electrode, is formed in the ferroelectric by the sputtering method, 
vacuum deposition, etc., and is grounded. 3 is a ferroelectric. 4 is a lower electrode and is formed by the sputtering 
method, vacuum deposition, etc. all over the ferroelectric. 

[0019] In this example, PZT ceramics with a thickness of 60 micrometers was used as a ferroelectric. All electrodes 
used Pt and installed it by the sputtering method. The lower electrode was installed by 2000A in thickness all over the 
ferroelectric. The up electrode was installed in the shape of a stripe. Although electric field of operation impressed 
forward and the electric field of a negative pair with the pulse generator, impression of one of electric fields forward 
[ natural ] or negative is sufficient as it. The result of electron emission measurement is shown in Table 1. In addition, 
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the amount of emission charges was computed according to the time quadrature of the emission current value 
calculated from the potential difference at the time of the emission electron passing along the load resistance connected 
to the electrode for measurement. Moreover, the stability of emission made unstable the time of instability and 
emission being discontinuity a little about stability and the time of emission being accepted a little in discontinuity in 
the time of the emission which followed in footsteps of of operation electric field being accepted. 
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A lot of [ and ] ferroelectric electron emission cold cathode which can emit the stable electron was able to be obtained 
by covering the electron emission side of an up electrode and a ferroelectric like this example, and forming electron 
emission with thickness thinner than an up electrode, and a supply electrode in a ferroelectric. 
[0020] 

[Effect of the Invention] In this invention, a lot of [ and ] ferroelectric electron emission cold cathode which can emit 
the stable electron can be obtained by covering the electron emission side of an up electrode and a ferroelectric, and 
forming electron emission with thickness thinner than an up electrode, and a supply electrode in a ferroelectric. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/14/2006 



JP,08-264105,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the ferroelectric electron emission cold cathode in the example of this invention. 
[Drawing 2] The block diagram of the conventional ferroelectric electron emission cold cathode (Journal of Applied 
Physics p97569 (2) (1991)). 

[Drawin g 3] The block diagram of the conventional ferroelectric electron emission cold cathode (JP,5-325777,A)- 
[Description of Notations] 

1 Electron Emission and Supply Electrode 

2 Up Electrode 

3 Ferroelectric 

4 Lower Electrode 
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DRAWINGS 



^Drawing 1] 
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[DrawingJQ 




[Drawing 3] 
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